SUMMARY Posterior vitreous fluorophotometry measurements have been shown to be increased in patients with acute retrobulbar neuritis. We studied 12 patients who had optic neuropathy by posterior vitreous fluorophotometry, with and without correction for blood fluorescein concentration. Both uncorrected and corrected posterior vitreous measurements were increased in patients with inflammatory, obstructive, and infiltrative optic neuropathies. Concurrent values from anterior chamber fluorophotometry were not increased in any of the 8 patients studied.
Inflammation of the optic nerve head includes both clinically visible and inapparent abnormality of the optic nerve. We refer here to optic neuritis as apparent optic nerve head inflammation indicated by clinical and/or fluorescein angiographic abnormality. Retrobulbar neuritis is defined as optic nerve head inflammation not detectable by ophthalmoscopic or fluorescein angiographic abnormality.
It has been shown that posterior vitreous fluorophotometry readings increase in acute attacks of retrobulbar neuritis and return to normal levels on resolution.' Recurrences of retrobulbar neuritis also give increased readings on posterior vitreous fluorophotometry. ' The purpose of the present study was to investigate optic neuropathies by vitreous fluorophotometry, and we emphasise the value of this technique when fluorescein angiography gives normal results. Recent modifications have been made in the interpretation of vitreous fluorophotometry readings, by the use of blood fluorescein concentrations.2 These were used in the majority of patients studied. We also investigated the value of concurrent fluorophotometric readings in the anterior chamber. retrobulbar neuropathy: cases 1 and 2 had unilateral idiopathic retrobulbar neuritis, and case 3 had ethambutol/isoniazid (toxic) retrobulbar neuropathy (Table 1) . Four patients had optic atrophy in one eye: case 4 had multiple sclerosis, cases 5 and 6 had recurrent idiopathic optic neuritis, and case 7 had systemic lupus erythematosus and optic neuritis (Table 1) . Cases 4 and 5 had optic neuritis superimposed on optic atrophy. Five patients had clinical and/or angiographic evidence of disc oedema and/or hyperaemia: case 8 had bilateral idiopathic optic neuritis, cases 9 and 10 had unilateral idiopathic optic neuritis, case 11 had unilateral (presumed sarcoid) optic neuritis, and case 12 had bilateral papilloedema secondary to obstructive hydrocephalus ( Table 2) .
All 12 had a complete eye examination, which included best corrected distance and near vision (at 14 inches (36 cm) with a Lebensohn chart). The neuroophthalmological examination included pupil assessment (particularly to detect an afferent pupillary defect), motility, nystagmus, colour vision comparison between the eyes (red and green bottle tops and/or Hardy-Rand-Rittler plates), black-andwhite Amsler grid, and Goldmann visual fields of both eyes. Slit-lamp biomicroscopy, applanation tonometry, and dilated fundus examination with scleral depression were performed on all patients. Optic nerve assessment was done by at least 2 observers. Fundus photography, fluorescein angiography, and vitreous fluorophotometry were performed on all the patients at least once.
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o's' (Table 2) . Normal anterior chamber fluorophotometry in our laboratory gives 209±+12 6x 10-8 g/ml.
Determination of the blood fluorescein concentration was performed in 9 of the 12 patients. Blood from a finger prick was aspirated into a 50 ,ul pipette and then diluted in 2 ml of saline. After centrifugation the fluorescein concentration was measured photometrically in the supematant diluted plasma. From a study by one of the authors (J. G. C-V.), the posterior vitreous fluorophotometry readings taken 3 5 mm in front of the retina were corrected for a blood fluorescein concentration of 1 x 10-g/ml.2 We used as a correction factor the ratio between the fluorescein concentration in the blood at 1 hour after injection and lxIO-1 g/ml.2 In a recent series of 45 normal volunteers whose background vitreous fluorophotometry readings were corrected in accordance with fluorescein concentrations in the blood a value of 0-49+0 17x 10-8 g/ml (mean+SD) was obtained. In this article posterior vitreous fluorophotometry readings not normalised for blood fluorescein concentration are referred to as uncorrected posterior vitreous fluorophotometry values; normalised readings are referred to as corrected values. Corrected and uncorrected posterior vitreous fluorophotometry readings that were equal to or greater than I x 10-8 g/ml were considered abnormal.35 (SI conversion: g/l=g/mlx 103.)
All patients had complete neurological and physical examinations (except case 1, which was lost to follow-up). Where indicated, diseases associated with optic neuritis and retrobulbar neuritis were excluded by appropriate investigation.
Results

RETROBULBAR NEUROPATHY
The symptoms and signs of retrobulbar neuritis were confirmed with increased posterior vitreous fluorophotometry readings. In cases 1, 2, and 6 these were uncorrected values; in cases 3 and 7 they were corrected readings. Cases 6 and 7 had evidence of optic nerve pallor in the contralateral eye. All cases had idiopathic retrobulbar neuritis except cases 3 and 7, which were, respectively, toxic retrobulbar neuropathy and systemic lupus erythematosus with right retrobulbar neuritis ( (Fig. l) . The serum lysozyme level was 114 ,ug/ml (normal: 2 5 to 12 9 ,ug/ml). The results of a cervical lymph node biopsv were negative in this patient.
The anterior chamber fluorophotometry values at I hour after injection in 8 patients (15 eyes) were normal ( Table 3 ). The mean anterior chamber fluorophotometry values for these patients were 19 7x 10-8 g/ml (SD 6 2x 10-8 g/ml). patients with optic neuropathy with and without correction for variations in blood fluorescein concentration. 2 Although it is given in a weighted dose. fluorescein has been found to be present in lower levels in the blood of diabetic patients than in normal volunteers. photometry values in cases 3 and 7 confirm the previous findings of increased uncorrected posterior vitreous fluorophotometry readings in acute retrobulbar neuritis (cases 1, 2, and 6).' Case 3 demonstrates retrobulbar neuropathy due to ethambutol/isoniazid toxicity without vitamin B6 supplementation. The patient was aphakic 8½/2 years before the onset of visual impairment. Three months before referral the distance visual acuity had been 6/6-1 on the right and 6/7 5-2 on the left. The dosages were 300 mg/day of isoniazid and 1200 mg/day of ethambutol for 13 months until 17 days after the bilaterally decreased visual acuity had been appreciated subjectively. He was referred to us 43 days after subjective visual loss, when distance vision was 6/60 bilaterally. The diagnosis of retrobulbar neuropathy secondary to drug toxicity was confirmed by the bilaterally increased corrected posterior vitreous fluorophotometry values. The patient was started on a regimen of multivitamins and pyridoxine from the day of referral. After 6 months the distance visual acuity had improved to 6/18-2 bilaterally. The corrected posterior vitreous fluorophotometry values at this time had returned to normal. (Table 3) .
Sarcoidosis was the presumptive diagnosis in one case. In a recent review 5% of patients with sarcoidosis were found to have neurological manifestations, and the optic nerve has been shown to be the second most frequently involved cranial nerve. ' Computerised tomography has been valuable in detecting optic neuritis and retrobulbar neuritis.' '2 One recently reported case of sarcoid retrobulbar optic neuropathyl3 failed to show any computerised tomographic abnormality. The optic neuritis of case 11 showed thickening of the posterior half of the right optic nerve and inflammatory reaction replacing fatty tissue at the orbital apex on computerised tomography (Fig. 1) . Thus the infiltrative ophthalmopathy of a granulomatous disease noted clinically, angiographically, and on computerised tomography (case I1, right eye) was confirmed by vitreous fluorophotometry. The increased vitreous fluorophotometry value in the asymptomatic eye was shown objectively only by a distance visual acuity of 6/12+1 . The distance vision subsequently improved one line (Snellen chart) in this asymptomatic eye, with a return to normal of the vitreous fluorophotometry value.
We believe that vitreous fluorophotometry measurements are valuable in diagnosing inflammatory, obstructive, and infiltrative optic neuropathies when conventional fluorescein angiography is normal. Concurrent anterior chamber fluorophotometry readings were not increased in the cases studied, but it seems possible for anterior chamber fluorophotometry readings to be raised without any biomicroscopic disease in the anterior segment when there is a systemic cause of the optic neuropathyv thus indicating a generalised rather than localised aetiology. Another clue to systemic pathology is persistently increased values on vitreous fluorophotometry but persistent symptoms-for example. central scotoma-which may blur the distinction between residual optic nerve damage, recurrence, and continuing systemic disease.
